The embryonic rat parietal yolk sac. The role of the parietal endoderm in the biosynthesis of basement membrane collagen and glycoprotein in vitro.
Basement membrane biosynthesis in vitro was studied in a rapidly growing embryonic tissue, the rat parietal yolk sac. This tissue consists of a thick, nonvascular basement membrane (Reichert's membrane) separating two cellular layers (parietal endoderm and trophoblast). Morphologically, Reichert's membrane appeared similar to other basement membranes. Previous analysis of the amino acid and carbohydrate composition of acellular Reichert's membrane showed it to be typical of basement membranes isolated from other tissues and species. Analysis of [14-C]proline incorporation and hydroxy [14-C]proline synthesis during the third quarter ogestation in vitro showed that basement membrane collagen synthesis in the parietal yolk sac was maximal around the 14th day of gestation. At this time, basement membrane collagen represented nearly 10% of the newly synthesized protein. The collagen synthesized in this system was characteristic of basement membrane collagen in that about 11% of the total hydroxy [14-C]proline was present as the 3-isomer. In addition, after incubation in the presence of [14-C]lysine, 83 to 94% of the hydroxy[14-C]lysine was glycosylated, with the predominant form being glucosylgalactosylhydroxy[14-C]lysine. When the parietal endoderm and trophoblast were incubated separately with [14-C]proline, it was determined that the former was solely responsible for the synthesis of basement membrane collagen since essentially all of the 4-hydroxy[14-C]proline was associated with this cell type. Autoradiographic experiments with [3-H]glucosamine also served to localize the synthesis of noncollagen basement membrane glycoprotein components to the parietal endoderm. As with the results reported for basement membrane collagen secretion in embryonic chick lens cells, there appeared to be approximately a 60-min delay between the incorporation of [14-C]proline into protein and the secretion of collagen as measured by the appearance of 4-hydroxy[14-C]proline in the culture medium. Experiments utilizing [3H]glucosamine to monitor glycoprotein synthesis did not show a delay between the incorporation of [3H]glucosamine and the secretion of nondialyzable 3-H into the medium. The results obtained using the parietal yolk sac system to study basement membrane biosynthesis were compared to those previously obtained using the kidney glomerular and embryonic chick lens systems. It was concluded that the parietal yolk sac system is superior for a number of reasons: (a) the extracellular matrix appeared to contain only basement membrane components; there was no contamination by acid mucopolysaccharides or other types of collagen; (b) only a single cell type appeared to be responsible for the synthesis of basement membrane components; and (c) a relatively large percentage of the newly synthesized protein was basement membrane collagen.